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ABSTRACT 



To control the audio-recording mode of a video tape recorder 
used in a communication system, a plurality of pieces of 
equipment are connected to each other by communication- 
control buses for carrying out communication among them. 
Data 4 71h w set in an OPC (operation-code) field of a 
command specifying an audio-recording mode of a video 
tape recorder indicates an audio-recording mode. RM1 to 
RM4 sub-fields set in an OPR1 (operand) field indicate 
whether audio recording is to be carried out on Channels 1 
to 4 respectively. SF1 to SF4 sub-fields of OPR2 and OPR3 
fields indicate the sampling frequencies of Channels 1 to 4 
respectively. NAl to NA4 sub-fields of the OPR2 and OHO 
fields indicate whether one-channel audio recording, two- 
channel audio recording or 20 bit audio recording is to be 
carried out on Channels 1 to 4 respectively. Therefore, by 
transmitting a control signal conveying such a command, 
other equipment can specify the audio-recording mode of 
the VTR. 



8 Claims, 8 Drawing Sheets 
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INFORMATION-SIGNAL RECORDING perform some work is called a command. The equipment 

APPARATUS AND RECORDING MODE transmitting a command by including it in a packet is called 

ESQUIRING/SPECIFYING METHOD a controller whereas the equipment receiving the command 

is known as a target If necessary, the target returns a packet 

BACKGROUND OF THE INVENTION 5 including a control signal showing an execution result of the 

command to the controller. The control signal showing an 

1. Field on hejnventton ^ execution result of the command is called a response. 

Rep resent inv entioii-rela tes.to-ajystemior carrying^ ^ comman d response are communicated between a 

coramunic^ controller and a target A scries of command and response 
eguipment-conoected-to-each other by commumcaUon.con£i 10 exchanges started by a command and ended by a response is 

^trol buses capable ^ transniimn g ^ttolj nd information a commaod transaction. Th^targct-is-o^crnuncd-to, 

^signai s-mge d with eac h other such as a serial bus_conform- retufna response as early-as-possible, typically in 100 ms< 

^ing.to.Tj^l3?4. Such a bus is referred to hereafter as an ta ftg^niiriana^s^ 

IEEE1394 bus. To be more specific, the present xnvention «S£g£ g can.bc^eitefffom being prolonged byfe} 

relates to a technology for controlling an audio recording 15 Controller loog.idlc-tirae^^for-a respemse and'pr^ 

mode of a predetermined information signal in an c ~ = ye^SaTrom-bemg ^ 

information-signal recording apparatus of me system from c because of sorM?a^es . 

other pieces of equipment in the system. ~Ti^r^requests the target to carry out a specific 

2. Description of Related Art operation or makes an inquiry about the present status of the 
It is possible to contrive a system for communicating 20 target through a command transaction. Any equipment in the 

information and control signals among a plurality of pieces system can start and end a command transaction. That is to 

of electronic equipment connected to each other by com- say, any equipment in the system can serve as a controller or 

muni cation control buses capable of transmitting the control a target 

and in formation signals mixed with each other such as the fh e structure of an Async communication packet includ- 

IEEE1394 serial buses. 25 ing a control signal is shown in FIG. 7. Both a command and 

An example of such a system is shown in FIG. 5. As a response have the same structure. Pieces of data in the 

shown in the figure, the system comprises a hard disk drive packet shown in the figure are transmitted one after another 

11. a personal computer (referred to hereafter merely as a from the top to the bottom and from the left to the right. 

PC) 12, a television receiver (referred to hereafter merely as As shown in the figure, the packet comprises a packet 

a TV) 13. a video tape recorder (referred to hereafter merely header and a data block. The entire packet header and a data 

as a VTR) 14 and a CD player 15. IEEE 13 94 serial buses 16 CRC in the data block, that is, the dotted portions shown in 

and 17 are used for connecting the hard disk derive 11 to the the figure conform to the standards of trrb 1394. The 

PC 12 and the PC 12 to the VTR 14 respectively whereas contents of the data block are transferred from equipment 

TREE 13 94 serial buses 18 and 19 arc used for connecting the identified by a source ID in the packet header to an address 

VTR 14 to the TV 13 and the VTR 14 to the CD player 15 35 shown as a destination offset of equipment identified by a 

respectively. Notations #A to #E are system node IDs of the destination ID. 

hard disk drive 11, the PC 12. the TV 13, the VTR 14 and when a command is transmitted from the PC 12 to the 

the CD player 15 respectively. 14 shown m pjrj. 5, for example, the source ID is #B 

As shown in FIG. 6, transmission of signals among the ^ and the destination ID is #D. The destination offset is the 

pieces of electronic equipment (referred to hereafter merely address of a memory space allocated as an area in the VTR 

as equipment) in the system is carried out on a time- 14 for storing a command. 

multiplexing basis in predetermined communication cycles A CTS (command transaction sub-set) in the data block 

which each has a period of typicaUy 125 microseconds. The shown in nG 7 ^0^3 the type of a command language, 

transmission of signals by way of a bus is started by a piece 45 A CT/RC (command type/response code) indicates the type 

of electronic equipment called a cycle master. The cycle of a rcqucst in mc ca5c 0 f a command or the type of a 

master starts the transmission of signals by outputting a response to a request in the case of a response. In the case 

cycle start packet indicating the start of a communication of a command, aD ha (header address) indicates whether the 

cycle. requested target is the entire piece of equipment or a 

There are two types of communication carried out in a 50 sub-device (or a functional unit) in the piece of equipment, 

communication cycle. The first one is isochronous cammu- In the case of a response, on the other hand, the HA indicates 

oi cation used for transmitting an information signal such as the target returning a response, the same target as that 

video and audio data while the second one is asynchronous indicated in the HA of the command. An OPC (operation 

communication used for transmitting a control signal such as code) or a command code describes the request and an OPR 

a connection control command. The isochronous and asyn- 55 (operand) following the OPC is a parameter necessary for 

chronous communications are referred to hereafter merely as the request. 

Iso and Async communications respectively. Iso- *A3^TR~in~whicirvideo and audioniata"irrec6Td^d"and^ 

communication packets are transmitted before Async- <C^pla>^ back mto and from a^n^ 

cornmunicatioo packets. By appending channel numbers 1. ^iaagnetic-head-has-beetj-pix>rx)seA^An audic^TeCording~^ 

2. 3, ... N to Iso- communication packets, a plurality of ^formalin sucfa'a\TO 

pieces of Iso data can be distinguished from each other. in the figure shows an SD (standard) format whereas the 

When the transmission of Iso-commu nication packets is Iowa diagram is an HD (high definition) format Audio 

ended, Async-commu nication packets are transmitted over recording modes of audio data are shown in FIG. 9. The 

the remaining period of time up to the next cycle start upper and lower tables in the figure show audio recording 

packet 65 modes for the SD and HD formats respectively. It should be 

In the Async communication, a control signal output by a noted that, in each track of the SD and HD formats shown 

piece of equipment to request another piece of equipment to in FIG. 8, video data and sub-code data are recorded in areas 
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outside a recording area of audio data indicated by a dotted 
portion in the figure. Since the present invention relates to 
recording of audio data, only matters related to audio data 
are thought of. 

As shown in FIG. 8A, in the SD format, 1 frame of video 
data of a television signal with a field frequency of 60 Hz 
and a line count of 525 is recorded by splitting it into 10 
tracks. On the other hand, since audio data recorded in 5 
tracks is data of 1 frame. 10 tracks can be used for recording 
audio data of two systems. The two systems are distin- 
guished from each other by calling them Channels 1 and 2 
respectively. 

In an SD-2CH mode shown in FIG. 9A. L (left) and R 
(right) audio signals of a stereo system for Channels 1 and 
2 can be recorded by setting the sampling frequency at 48 
kHz, 44. 1 kHz or 32 kHz. In an SD-4CH mode, on the other 
hand, each channel is further divided into two systems, 
allowing audio signals of a total of four systems to be 
recorded. 

By the same token, as shown in FIG. 8B. in the HD 
format, 1 frame of video data of a television signal with a 
field frequency of 60 Hz and a line count of 1425 is 
recorded by splitting it into 20 tracks. With 20 tracks, audio 
data of four channels can be recorded. As shown in FIG. 9B. 
there are six audio recording modes of audio data. It should 
be noted that, in an HD-20 bit mode. Channels 1 and 2 of 16 
bits each and two systems of Channel 4 of 4 bits each form 
two systems of 20 bits each. The 20 bits are sampled at a 
frequency of 32 kHz. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to control the audio 
recording mode of a VTR with a configuration described 
above when used in a communication system as a piece of 35 
equipment from other pieces of equipment in the commu- 
nication system. 

In order to achieve the object described above, the present 
invention r^ovi^s,an : Mormation-signal recording appara- 
tus employed &:a'-sy&£tfSi^ 40 
' signals ^d^c^tro^ 
electronic equipment connecte^i^ 
the' sy sterrFb^rommurnc^^ 
mi^g~thlTconrx^ 
inforiMt^ 

meats for recording an inf onnation sigrjaj^ 



inquiring an audio recording mode from the other equipment 
and the information-signal recording apparatus sets an audio 
recording mode thereof in accordance with a recording 
mode specifying command received from other electronic 
equipment employed in the system. 

It is thus desirable to make a recording mode specifying 
command and an operation mode specifying command 
independent of each other. Audio recording modes can be 
indicated by using codes for expressing all audio recording 
modes which are available for a number of recording 
formats having a variety of types. 



25 



30 



resj^hses Juid rera „ 

mulujc^j)irc^^ 

^^^^W^r^^§^|g^{c^^ 
;^ment einplcy 
^rcoffMan<feir^ 



set in accordance, 



In the present mven^r^^e^^^^on_si^n^Js_typi- 
cally an audio sijmaljSrl^^ 
au?iflS^ 



re£oT3y!pm^^ 

number of channels. It should be noted that, by an 
information-signal recording apparatus, an apparatus that 
has at least a function for recording an information signal is 
meant. Thus, an apparatus having a function for recording 
and playing back an information signal is also an 
information-signal recording apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing a unit of a VTR provided by 
the present invention for exchanging commands, responses 
and the like; 

FIGS. 2A to 2C are diagrams showing the structures of 
general formats of a command and a response; 

FIGS. 3 A to 3D are diagrams showing details of pieces of 
information set in OPC and OPR fields of the command and 
response shown in FIGS. 2A to 2C; 

FIG. 4 is a diagram showing a procedure followed to 
accompany an after-record command issued to a VTR for 
Channel 2 in which audio data has been recorded; 

FIG. 5 is a diagram showing a typical communication 
system using an IEEE1394 serial bus; 

FIG. 6 is a diagram showing a typical data structure on a 
bus of a communication system using an IEEE 1394 serial 
bus; 

FIG. 7 is a diagram showing the structure of an Async- 
communication packet including a control signal; 

FIGS. 8A and 8B are diagrams showing typical audio- 
recording formats used in a VTR; and 

FIGS. 9A and 9B are tables showing typical audio- 
recording modes adopted in a VTR. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 



fofoer-elec^ojtfcje^ 

In addition, the present inventionalso provides a record- 
ing mode inquiring/specifying method adopted in a system 
for communi catin g information signals and control signals 
among a plurality of pieces of electronic equipment con- 
nected to each other to compose the system by communi- 
cation control buses capable of mixing the control signals 
and the information signals, whereby an information-signal 
recording apparatus employed in the system as a piece of 
electronic equipment returns a response indicating an audio 
recording mode thereof to other electronic equipment 
employed in the system in response to an inquiry command 



The present invention will become apparent from the 
following detailed description of some preferred embodi- 
ments with reference to accompanying diagrams showing 
the embodiments. 

FIG. 1 is a diagram showing the configuration of a unit 
eo employed in a VTR provided by the present invention for 
exchanging commands and responses. 

As shown in the figure, the VTR 1 comprises a recording/ 
playback system 2, a VTR device 3 and an IEEE1394-bus 
transxnitting/reccivirig block 4. The recording/playback sys- 
tem 2 comprises circuits and a mechanical system for 
recording and playing back audio and video data in the 
formats described previously. The VTR device 3 is a micro- 
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computer including a VTR sub-device 31 for processing 
commands for the recording/playback system 2 by executing 
software. It should be noted that an actual VTR includes 
units such as a tuner and a timer in addition to the recording/ 
playback system 2 as well as a sub-device for processing 
commands for the units. Since the units and the sub-device 
are not required in the explanation of the present 
^embodiment, however, their description is omitted. 
#hTlE^394r^ 




inJhej;pckerto^th^ 
commalS^il&ca^ 
^3spass]esjpi^ 

recoi^g/playftack-system 



. ?3fS^-..T;---M.s^._ ^ 

mechanical mode a^altihie'eode^ 
systera^-and created 



The OPR1 to OPR3 fields are explained through 
examples. For RM2=0< audio recording is carried out on 
Channel 2. In this case, for NA2=01 and SF2=10, the 
sampling frequency of an audio signal to be recorded on 
Channel 2 is 32 kHz and two-channel audio recording is to 
be carried out 

Possible combinations of the OPR2 and OPR3 fields 
shown in FIG, 3 cover all the audio-recording modes shown 
in FIG. 8. As a matter of fact some of the combinations are 
not used. Accordingly, if a new audio-recording mode is 
adopted in the future, it is not necessary to create a new 
command for it On the top of that if the number of channels 
increases, the additional channels can be handled by adding 
OPR fields. 

Next, a procedure followed to accompany an after-record 

command issued by the PC 12 shown in FIG. 5 to the VTR 

m^a^veMo^ 14 f * Chan^ 1 2 in which audio data has been recorded in 

^^m^^^m^^^^^^if^^^^^V 5 explained by referring to FIG. 

~ ■ it should be naed mat me the audio signal to be 

^after-recorded is predetermined equipment in the system 
-^^such as the CD player 15. As an alternative, a microphone 
connected to the VTR 14 can be used as a source of the audio 
signal to undergo an after-record operation. 

First of all. the PC transmits an inquiry command about 
the audio mode shown in FIG. 2C to the VTR. Receiving the 
inquiry command, the VTR set pieces of information in the 
OPR fidds indicating the audio-recording mode and returns 
a response with a format shown in FIG. 2C If the audio- 
recording mode of the VTR is set to SD four channels as 
shown in FIG. 4, pieces of data 1010000 and 1100110 are set 
in the OPR1 and OPR2 fields respectively. In an SD mode, 
the OPR3 is not used and, thus, data Fh is set therein. 

n Receiving this response from the VTR. the PC sets pieces 
of data 1010001 and 1101111 in the OPR1 and OPR2 fields 
respectively of the command shown in FIG. 2B in order to 
request that data be recorded in Channel 2 only. Acknowl- 
edging this command, the VTR returns a response shown in 
FIG. 2B with the OPR fields remaining as they are. 

Next the PC transmits a command requesting the VTR to 
carry out an audio-insert operation. In the OPC field of the 
command shown in the diagram (2) of FIG. 2. information 
requesting an audio-insert operation is set Receiving and 
acknowledging this command, the VTR returns a response 
with the string accept set in the CT/RC thereof. 

As described above, according to the present 
embodiment commands for specifying an audio-recording 
mode of an audio signal are made independent of commands 
specifying an operation mode of the VTR. In this example, 
the command specifying an operation mode of the VTR is a 



tranilnj|i^^ 
'Async^communicar^ 

FIG. 2 is a diagram showing the structures of general 
formats of a command and a response, the structures of a 
command for specifying an audio-recording mode to the 
VTR and its response and examples of a command for 
making an inquiry about the audio-recording mode and its $q 
response. 

As shown in the figure, the CTS field is set to ©h(zero). A 
string control Commandset in the CT/RC field indicates a 
request while a string status Inquiry indicates an inquiry. A 
string accept is . a . response acknowledging the request con- 35 
trol Command and a string table is a response to the inquiry 
status Inquiry. The HA field indicates the VTR sub-device 
described above. The OPC field describes details of a 
command regarding the audio-recording mode. The OPR1 
field indicates whether or not audio recording is to be carried 40 
out on Channels 1 to 4. The OPR2 field indicates the 
sampling frequencies of Channels 1 and 2 whereas the 
OPR3 field indicates the sampling frequencies of Channels 
3 and 4. Details will be described later. The OPRl to OPR3 
fields of the response accept contain the same pieces of 45 
information as the command with no changes. The contents 
of the OPRl to OPR3 fields of the command status Inquiry 
each contains Fh. 

FIG. 3 shows details of pieces of information set in the 
OPC and OPRl to OPR3 fields. A diagram (1) of the figure 50 command requesting an audio-insert operation. 



shows the definition of the command syntax. The audio- 
recording mode is indicated by lh set in the OPC field. RM1 
to RM4 sub-fields set in the OPRl field indicate whether 
audio recording is to be carried out on Channels 1 to 4 
respectively. The contents of each of the RM1 to RM4 
sub-fields are shown in a diagram (2). SF1 to SF4 sub-fields 
of the OPR2 and OPR3 fields indicate the sampling fre- 
quencies of Channels 1 to 4 respectively. The contents of 
each of the SF1 to SF4 sub-fields are shown in a diagram (3). 



55 



As has been described above in detail, audio-recording 
modes can be indicated by using codes for expressing all 
audio-recording modes which are available for a number of 
recording formats having a variety of types of the 
information-signal recording apparatus. As a result, it is 
possible to respond to an inquiry issued by other equipment 
and to set an audio-recording mode in accordance with a 
command issued by other equipment 
In addition, commands for specifying an audio-recording 



NA1 to NA4 sub-fields of the 0PR2 and OPR3 fields 60 mode of an audio signal are made independent of commands 



indicate whether one-channel audio recording or two- 
channel audio recording is to be carried out on Channels 1 
to 4 respectively. The contents of each of the NA1 to NA4 
sub-fields are shown in a diagram (4). II should be noted, 
however, that the NA1 to NA4 fields are all set to 0. A string 65 
on Care in a field means that the VTR receiving the 
command can set the field freely. 



specifying an operation mode of the VTR as described 
above. On the top of that, the values of parameters used for 
characterizing the audio-recording mode can be arbitrarily 
selected. 
What is claimed is: 

1. An informatioD-signal recording apparatus employed in 
a system for cornmunicating information signals and control 
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signals among a plurality of pieces of electronic equipment 
connected to each other to compose said system by 
communication-control buses capable of mixing said control 
signals and said information signals, said information-signal 
recording apparatus comprising: 
first means for recording an information signal; 
second means for controlling operations of said first 
means and monitoring the status of said first means; 
and 

third means for transmitting responses and receiving 
commands to and from said communication-control 
buses, 

wherein said third means transmits along said communi- 
cation control buses a response indicating an audio- 
recording mode to other electronic equipment 
employed in said system in response to an inquiry 
command transmitted along said communication con- 
trol buses from said other equipment inquiring said 
status of said first means, and said second means sets an 
audio-recording mode of said first means to record 
audio information in accordance with a recording- 
mode specifying command received by said 
information- signal recording apparatus from other 
electronic equipment employed in said system, 
2. A recording-mode inquiring/specifying method 
adopted in a system for communicating information signals 
and control signals among a plurality of pieces of electronic 
equipment connected to each to other compose said system 
by communication-control buses capable of mixing said 
control signals and said information signals, comprising the 
steps of: 

returning a response from an information-signal recorder 
employed in said system as a piece of electronic 
equipment indicating an audio-recording mode thereof 
to other electronic equipment employed in said system 



8 

in response to an inquiry command inquiring an audio- 
recording mode from said other equipment; and 
setting an audio-recording mode of said information- 
signal recording apparatus in accordance with a 
3 recording-mode specifying command received from 
other electronic equipment employed in said system. 

3. A recording-mode inquiring/specifying method accord- 
ing to claim 2 wherein a recording-mode specifying com- 

l0 raand directing said information-signal recorder to enter a 
recording-mode is transmitted ever said communication- 
control buses from said other electronic equipment indepen- 
dently from an operation-mode setting command transmit- 
ted over said communication-control buses from said other 

is electronic equipment requesting the audio-recording mode 
said information-signal recorder, 

4. A recording-mode inquiring/specifying method accord- 
ing to claim 2, wherein said information signal is an audio 
signal and said information-signal recorder is a video tape 

20 recorder. 

5. A recording-mode inquiring/specifying method accord- 
ing to claim 2, wherein said signal-information recorder can 
arbitrarily select an item used for characterizing an audio- 
recording mode of said information signal. 

25 6. An information-signal recording apparatus according to 
claim 1. wherein said information signals are audio signals 
and said information-signal recording apparatus is a video 
tape recorder. 

7. An information-signal recording apparatus according to 
30 claim 6, wherein at least one of said other electronic 

equipment is a personal computer. 

8. A recording-mode mquiring/specifying method accord- 
ing to claim 4. wherein at least one of said other electronic 
equipment is a personal computer. 

35 

***** 
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